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APPENDIX G TO PaRrT 50—REFERENCE

OD FOR THE DETERMINATION OF

IN SUSPENDED PARTICULATE
MATTER CoLLrCTED FroM Amprent
Arr

1. Principle and applicability.

11 Ambient ajr suspended particulate
matter is collected on a glass-fiber filter for
24 hours using a high volume air sampler.
The analysis of the 24-hour samples may be
performed for either individual samples or

assistance in requesting approval under Sec-
tion 2.8 can be obtained from the address
glven in section 2.7 of Appendix C to Part 58
of this chapter.)

1.2 Lead in the barticulate matter is solu-
bilized by extraction with nitric acid
by heat or by a mixture
of HNO, and hydrochloric acid (HCI) facili-
tated by ultrasonication.

1.3 The lead content of the sample is

analyzed by atomic absorption Spectrometry
-using an air-acetylene

flame, the 283.3 or
217.0

by the manufacturer.

1.4 The ultrasonication extraction with
HNO,/HCl win extract metals other than
lead from ambient particulate matter,
sensitivity, and lower detectable

on the type of instrument used, the lead
line, and operating conditions, - ’

2.1 Range. The typical range of the
method is 0.07 to 7.5 ug Pb/m? an
upper linear range of analysis of 15 ug/ml
and an air volume of 2,400 m2

2.2 Sensitivity. Typlcal sensitivities for a
1 percent change in absorption (0.0044 ab-
sorbance units) are 0.2 and 0.5 #€ Pb/ml for
the 217.0 and 283.3 nm lines, respectively.

2.3 Lower detectable limit (LDL). A typt-
cal LDL is 0.07 ug Pb/m> The above value
was calculated by doubling the between-lab-
oratory standard deviation obtained for the
lowest measurable lead concentration in s
collaborative test of the method.(15) An alr
volume of 2,400 m?® was assumed. .

3. Interferences. Two types of interfer-
ences are possible: chemical and light scat-
tering.

3.1 Chemical. Reports on the absence (/.
2, 3, 4, 5) of chemical interferences far out-
weigh those reporting their presence, (6)
therefore, no correction for chemica! inter-
ferences is given here. If the analyst sus-
pects that the sample matrix is causing a
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chemica] lnterference, the mterrerence can .

be verified ang corrected for by Carrying out
the analysis with and without the method

A Nonabomlc absorp-
tion or light Scattering, Droduced by high
concentrations of disso}

sample, can Produce g significant interfer-

method.(1)

Light Scattering Interferences can, howevy-
er, be correcteq for entally. Since
the dissolveq solids can vary depending-on
the origin of the Samplie, the correction may
be

n » €Specially when using the
217.0 nm line, beam

a continuum Source
correction. A less
obtained by

viation of 3.7 .
range 80 to 125 »€/mi(9) The combined ex.
tracti -

. an average between labo-
ratory relative stan, deviation of Ttog
bercent gver the same range. These values

include use of either extraction Procedure,
4.2 Single rato e i

5-L.1 High-Vopme Sampler. Use and cay;.
brate the Sampler g5 described in Appendix
art, )

absorption Spectrophoto-
With leaq hollow cathode
ischarge lamp,

Th

- storage stability thap

Pt. 50, App. G

5-2.2.1 Beakers, 30 ang 130 ml. graduateq,

Pyrex.
5.2.2.2 Volumetn’cﬂasks. 100-m1.
5.2.2.3 Pipettes, To deliver 50, 30, 15, 8, 4,

heated, Commerclany available laboratory

trasonic cleaning baths of 450 watts or
higher “cleaning bower,” je actual ultra-
sonic power output to the bath haye been
found satisfactory.

5.25 Template, To aid in sectioning the
glass-fiber filter. See figure 1 for dimen-
sfons.

5.2.6 Pizzg cutler. Thin Wheel. Thickness
Imm,

5.2.7 Watch glass.

5.28 Polyethylene bottles. For storage of
Samples. Linegr Polyethylene gives better
other Polyethylenes
and is preferreq, '

5.2.9 Parafiim “M”2 American Can Co,
Marathon Products, Neenah, Wis., or equiv-
alent. .

6. Reagents, .

6.1 Sampling.

6.1.1

tions in Sections 7 ang 8.

6.1.1.2.2 Calculate the tota] lead in each
filter gg

! Mention of commercia} broductg does
not Imply endorsement by the U.s. Environ.
menta] Protection Agency,
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F,=pug Pb/ml x

where:

Fy=Amount of lead per 72 square inches
of filter, ug.

6.1.1.23 Calculate the mean, F,, of the
"~ values and the relative standard deviation
(standard deviation/mean x 100). If the rel-

ative standard deviation is high enough so -

that, in the analysts opinion, subtraction of
F\. (section 10.3) may result in a significant
error in the pg Pb/m* the batch should be
rejected.

6.1.1.2.4 For acceptable batches, use the
value of F, to correct all lead analyses (sec-
tion 10.3) of particulate matter collected
using that batch of filters. If the analyses
are below the LDL (section 2.3) no correc-
tion is necessary.

6.2 Analysis . )
6.2.1 Concentrated (15.6 M) HNO,. A
reagent grade HNO, and commercially avail-
able redistilled HNO, has found to have suf-

ficiently low lead concentrations.

6.2.2 Concentrated (11.7 M) HCI. ACS re-
agent grade. :

6.2.3 Distilled-deionized (D.I.
water). :

6.2.4 3 M HNO,. This solution is used in
the hot extraction procedure. To prepare,
add 192 ml of concentrated HNO, to D.I
water in a 1 I volumetric flask. Shake well,
cool, and dilute to volume with D.I. water.
Caution: Nitric acid fumes are toxic. Pre-
pare in a well ventilated fume hood.

6.2.5 0.45 M HNO,. This solution is used
as the matrix for calibration standards
when using the hot extraction procedure.
To prepare, add 29 ml of concentrated
HNO, to D.I. water in a 1 ! volumetric flask.
Shake well, cool, and dilute to volume with
D.I. water.

6.2.6 2.6 M HNO,+0 to 0.9 M HCL This
solution is used in the ultrasonic extraction
procedure. The concentration of HCI can be
varied from 0 to 0.9 M. Directions are given
for preparation of a 2.6 M HNO,+0.9 M HCl
solution. Place 167 ml of concentrated HNO,
into a 1 I volumetric flask and add 77 ml of
concentrated HCI. Stir 4 to 6 hours, dilute
to nearly 1 ! with D.I. water, cool to room
temperature, and dilute to 1 1.

6.2.7 0.40 M HNO, + X M HCL. This solu-
tion is used as the matrix for calibration
standards when using the ultrasonic extrac-
tion procedure. To prepare, add 26 ml of
concentrated HNO,. plus the ml of HCI re-
quired, to a 1 I volumetric flask. Dilute to
nearly 1 ! with D.I. water, cool to room tem-
perature, and dilute to 1 I. The amount of

HCI required can be determined from the
following equation:

waler.

100mil

40 CFR Ch. | (7-1-91 Edition)

12strips
strip filter
TTml x0.15 %
y= -
0.9M
where:

¥y = ml of concentrated HCI required.
X = molarity of HCl1 in 6.2.6.
0.15 = dilution factor in 7.2.2.

6.2.8 Lead nitrate, Ph(NO,).. ACS reagent
grade, purity 99.0 percent. Heat for 4 hours
at 120° C and cool in a desiccator.

' 6.3 Calibration standards.

6.3.1 Master standard, 1000 g Pb/ml in
HNO.. Dissolve 1.598 g of Pb{NO,), in 0.45 3/
HNO, contained in a 1 ! volumetric flask
and dilute to volume with 0.45 M HNO,.

6.3.2 Master standard, 1000 ug Pb/ml in
HNO,/HCL Prepare as in section 631
except use the HNO,/HCl solution in sec-
tion 6.2.7. v

Store standards in a polyethylene bottle.
Commercially available certified lead stand-
ard solutions may also be used.

1. Procedure.

. 11 Sampling. Collect samples for .24
hours using the procedure described in ref-
erence 10 with glass-fiber filters meeting the
specifications in section 6.1.1. Transport col-
lected samples to the laboratory taking care
to minimize contamination and loss of
sample. (16).

7.2 Sample preparation.

7.2.1 Hot extraction procedure.

7.2.1.1 Cut a %" x 8" strip from the ex-
posed filter using a template and a pizza
cutter as described in Figures 1 and 2. Other
cutting procedures may be used.

Lead in ambient particulate matter col-
lected on glass fiber filters has been shown
to be uniformly distributed across the
filter.* * 1 Another study '* has shown that
when sampling near a roadway, strip posi-
tion contributes significantly to the overall
variability associated with lead analyses.
.Therefore, when sampling near a roadway.
additional strips should be analyzed to mini-
mize this variability.

7.2.1.2 Fold the strip in half twice and
place in a 150-m] beaker. Add 15 ml of 3 M
HNO, to cover the sample. The acid shouid
completely cover the sample. Cover the
beaker with a watch glass.

7.2.1.3 Place beaker on the hot-plate.
contained in a fume hood, and boil gently
for 30 min. Do not let the sample evaporste
to dryness. Caution: Nitric acid fumes 8re
taxce,
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7.2.1.4 Remove beaker from
and cool to near 400m temperatuyr,

7.2.1.5 Quantltatively the
sample as follows:

7.2.1.5.1 Rinse watch glass and sides of
beaker with D 1. water.

7.2.1.5.2 t extract and rinsings into
a 100-mi volumetric flask.

7.2.1.5.3 Add D.I. water to 40 ml mark on
beaker, cover with watch glass, ang set aside
for a minimum of 30 minutes, This is a critj.
cal step and cannot be omitted since it
allows the HNO, Pbed in the filter to dif-
fuse into the rinse water.

7.2.1.5.4 t the water from the filter
into the volumetric flask,
Rinse filter and beaker twice
with D.I. water and add to volumet.-
ﬂcﬂhskuntﬂtota.lvolumeismw%ml.

7.2.1.5.6 Stopper flask and shake vigor-
ously. Set asige for approximately 5 minutes
or until foam hag dissipated.

7.2.1.5.7 Bring solution to volume with
D.I water. Mix thoroughly,

7.21.58 Allow solution to settle for one
hour before DProceeding with is. -

72159 1t sample s to be stored for sub-
sequent analysis, transfer to g linear poly-
ethylene bottle,

1.2.2 Ultrasonic extraction procedure.

7221 Cut a %" x 8" strip from the ex- '

posed filter a5 described in Section 7.2.1.1.

7222 Fold the strip in half twice and
plaoe!na30mlbea.ker.Add 15 ml of the
HN in

the

72241 . Rinse Parafilm ang sides of

beaker with D.1. water,
12242 t extract ang rinsings into

d cannot be omitteq, The
Drocessed -as jpn sSections

brepared by the ultrasonication
Procedure are in 0.40 ar HNO, + X it HCL.
Vsis,

8.1 Sget the Wavelength of the monochro-
::;tor at 283.3 or 2170 nm. Set or align
ialid 1“".mmenta] operating congitiong as
'00"1mendcd by the manufactyrer.

hot platé
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8.4 Determine the lead concentration in
#€ Pb/ml, from the calibration curve, sec-
tion 9.3.

8.5 Samples that exceed the linear calj-
bration range should be diluted with acid of
the same concentration as the calibration

yzed.

9. Calibration, . )
9.1 Working dard, 20 1€ Pb/ml. Pre.
pared by diluting 29 ml of the master

standard (section 6.3.1 if the hot acid ex-

_-\
Volume of 20 ug/miworking |  Fnas | Concenra.

standard, mi

following calibration Standa
10th sample analyzed: Conccntmtion =

rds for every
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Pb/mi: Corcentration -
cither standard deviates by more than S per-

» recalibrate
previous 19 analyses.
10. Calculation‘

C =

where:

C=Concentra.tion. 1€ Pb/sms
k€ Pb/ml=Leaq concentration determineq
from section 8.

00 ml/strip='1‘otal Sample volume, _
.12 Strips=Tota} useable filter area, 8- x g
Exposed areg of one Strip, %~ x 9.

Filter='rota.l area of one strip, ¥~ x 8.

Fy=Lead concentration of blank filter, g,
from section 6.1.1.2.3.

Vse=Air volume from Section 10,2

between measured ang true valyes, The fre-
quency of suych ch will depend on the
ocal quality control pro .

To minj € the Possibility of generating
Unreligble data, the user should follow prac.
tices established for assuring the quality of
air pollution data, (13) and take part in
EPA’s Semiannua} audit program for lead
analyses, :

12. Troudie shooting, .

1. During extraction of lead by the hot ex-
traction DProcedure, jt j im
the Sample covered S0 that corrosion prod-
ucts—formed on fume hood surfaces which
may contaijn lead—are not depositeq in the

40 CFR Ch. | (7-1-91 Ediﬁon)

Measured qir volume. Calculat;c the
measured air volume gt, Standard Tempera-
ture and Pressure ag described ip ReferenCe
10. .

10.2 Leqq concentration, Calculate lead
concentration ip the ajr sample,

(ug Pb/m1 x 100 ml/strip x 12 Strips/filter) - Fb
Vstp

Some analystg have observeq losses of lead
due to filtration,

5. If suspended solids should clog the ne-
bulizer during analysis of Samples, cepty;.
fuge the sample to remove the solids.

13. Authority,

(Secs. 109 and 301(a), Clean Aijr A
2amended (42 Us.c 7409. 7601(3)))
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